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Observations Pertaining to Electric Shock Therapy 


(Autonomic Manifestations) 


W. E. WILKINSON, 


Colonel, M.C., U.S.A. 


Durham, North Carolina 


This report deals with the observations 
made while treating 210 patients with elec- 
tric shock therapy in a study initiated two 
years ago. Patients selected for treatment 
either had a primary mood disturbance or 
had a mood disturbance as a component of 
some other illness. 

During the actual administration of the 
treatments, and for varying lengths of time 
immediately following most patients showed 
signs of autonomic nervous system re- 
sponses. These autonomic responses seem 





TABLE 1 
AUTONOMIC RESPONSES TO TREATMENT 


SYMPATHETIC RESPONSES PARASYMPATHETIC 


1. Dilated Pupils pene rer 
1. Constricted Pupils 

2. Dry Eyes o are 

3. Dry Mouth 3. Salivation 

4. Elevated Blood Pres- 4. Lowered Blood Pres- 
sure sure 

5. Fast Pounding Pulse 5. Slow (Fast) Weak 

6. Ejaculation Pulse 

7. Sticky Sweat (Local- 6. Peristalsis and/or 
ized) Vomiting 

8. Piloerection and Goose 7. Watery Sweat (Gen- 
Skin eralized) 


8. Urination 


ALLIED RESPONSES 
1. Respiration Facilitated 1. Respiration Inhibited 
2. Prompt Return to Con- 2. Drowsiness and Con- 
sciousness fusion 





From Department of Neuropsychiatry, Duke Uni- 
versity School of Medicine. 


to fall into two antagonistic groupings, The 
terms ‘“symathetic” and “parasympathetic” 
have been selected to designate these oppos- 
ing groupings. In addition to the responses 
which can be reproduced by stimulating or 
blocking the two antagonistic branches of 
the autonomic nervous system with drugs, 
there are certain allied responses which 
seem to accompany sympathetic or parasym- 
pathetic blocking or stimulation. The re- 
sponses that have been observed are enu- 
merated in Table 1. 

Patients manifesting marked sympathetic 
responses to electric shock treatments re- 
gained consciousness almost immediately af- 
ter cessation of the clonic stage of the con- 
vulsion. On the other hand, patients who 
reacted to the treatments with marked par- 
asympathetic responses were slow to breath, 
air passages were partially obstructed with 
watery secretions, blood pressures dropped 
and at times could ‘not be ascertained, pulse 
rates became very slow and these patients 
either slept for a considerable period of 
time or were very groggy and confused on 
awakening. There were only three patients 
in this series who showed marked sympa- 
thetic responses without any admixture of 
parasympathetic responses. There were only 
four patients in the series who showed 
marked parasympathetic responses without 
any admixture of sympathetic responses. 
Most of the patients showed a combination 
of one or more sympathetic and parasympa- 
thetic responses. The combination which 
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was observed most frequently was that of 
lacrimation and goose-skin. 

Blood pressure readings were made before 
treatment, immediately after cessation of 
the convulsion and thereafter about every 
fifteen seconds until the patients became 
conscious or until they became so active 
that readings could not be made. A rise in 
blood pressure was considered the most reli- 
able indication of a sympathetic response 
and conversely, a fall in blood pressure was 
considered the most reliable indication of a 
parasympathetic response. The most severe 
sympathetic responses were associated with 
ejaculation (in males) while the most se- 
vere parasympathetic responses were asso- 
ciated with arrest of respiration, 

The autonomic responses sometimes 0c- 
curred during the five seconds that the elec- 
tric current was flowing through the brain, 
while other patients showed no autonomic 
manifestations until after the convulsion 
had ceased. Still other patients showed an 
autonomic response while the current was 
flowing and again during the several stages 
of their awakening reactions.’ In this latter 
group, some patients had a sympathetic re- 
action while the current was flowing, a par- 
asympathetic reaction immediately after the 
convulsion and a delayed sympathetic reac- 
tion during the second stage of the awaken- 
ing reaction. Patients whose symptoms were 
predominantly parasympathetic and who re- 
sponded with a parasympathetic reaction 
while the current was flowing frequently had 
their symptoms accentuated. Patients with 
predominantly sympathetic symptoms also 
had accentuated symptoms if there was a 
marked sympathetic reaction while the cur- 
rent was flowing unless there was a para- 
sympathetic reaction during the first stage 
of the awakening reaction. Where there was 
a predominance of parasympathetic symp- 
toms the patients improved clinically if they 
had a sympathetic reaction while the current 
was flowing even though there was a para- 
sympathetic reaction following the convul- 
sion provided there was a delayed sympa- 
thetic reaction during the second stage of the 
awakening reaction. Table 2 lists the symp- 
toms which are believed to be caused by 
imbalance in the autonomic nervous system. 

There seemed to be a close correlation be- 
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TABLE 2 


SYMPTOMS RELATED TO AUTONOMIC Activiry 


SYMPATHETIC SYMPTOMS PARASYMPATHETIC 
SYMP 
1. Dry Mouth 11 , Nears. 
; : ee , . Tearfulness 
2. Pounding Heart 2. Flutering Hear 
3. Tenseness 3. Faining Spells 
4. Panting 4. Smothering Spells 
5. Sticky Sweat (Local- 5. Watery Sweat (Gen. 
ized) eralized ) 
ALLIED SYMPTOMS 
1. Fear 1. Crying Spells 
2. Feels Like Screaming 2. Lethargy 
3. Irritability 3. Apathy 
4. Insomnia 4. Drowsiness 
5. Controllable Urinary 5. Uncontrollable Uri. 
Frequency nary Dribbling 
6. Spastic Constipation 6. Diarrhea 
7. Loss of Appetite 7. Vomiting 
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tween somatic and autonomic manifestations } 
during the awakening reaction and this js 
in keeping with Fulton’s* observation that 
autonomic and somatic responses are inter. 
dependent. Our observations also confirm 
Fulton’s conclusion that the sympathetic 
side of the autonomic ‘nervous system tends 
to discharge en masse whereas the parasyn- 
pathetic discharges more discretely. This, 
however, seems to be only a tendency and 
not an absolute rule. The sucking sounds 
and movements which were described by me! 
and other observers almost invariably were 
performed when the patient was showing a 
predominantly parasympathetic response. 
Apnuestic breathing was usually associated 
with spasm of the vocal cords, rigidity of 
the neck, waxy spasticity of the forearms 
and a predominantly parasympathetic av- 
tonomic reaction. The sham rage reaction 
was invariably accompanied by a marked 
sympathetic response as was the fear reac- 
tion. These two reactions were accompanied 
by somatic manifestations of an attempt to 
fight or run. The interdependence of the 
somatic and autonomic manifestations dur: 
ing sexual awakening reactions was vely 
striking but difficult to evaluate. However, 
it has been consistently observed that pa- 
tients who showed somatic manifestations of 
intense sexual desire or excitement at the 





same time had sympathetic phenomena pre 
dominating. In men, erection of the penis 
was never observed except when there was 
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q predominance of parasympathetic mani- 
festations. Ejaculation of seminal fluid 
never occurred except when accompanied by 
’ ympathetic predominance. Females who 
gave somatic indications of orgasm like- 
wise exhibited sympathetic predominance. 
Following ejaculation in men and following 
what appeared to be orgasm in females, the 
patients, as a rule, turned on their sides, 
went to sleep and showed a predominance of 
parasympathetic manifestations. 

Some schizophrenic and hysterical pa- 
tients in this series showed marked vari- 
ability and fluctuability in their autonomic 
responses. If they had parasympathetic re- 
sponses, resuscitation was frequently a prob- 
lem and if they had sympathetic responses, 
the patients often were destructive and dif- 
ficult to restrain after awakening. Several 
patients exhibiting bizarre somatic manifes- 
tations showed marked fluctuation between 
sympathetic and parasympathetic manifesta- 
tions every few seconds during the several 
stages of the awakening reaction. This is 
thought to indicate that schizophrenia and 
hysteria have in common an unstable auto- 
nomic nervous system. 

It was also observed that, as patients be- 
gan to show clinical improvement, they fluc- 
tuated between sympathetic and parasympa- 
thetic responses throughout their awakening 
reactions. The pupils would alternately con- 
strict and dilate and with each constriction 
of the pupils, the pulse would slow down and 
the blood pressure would fall and with each 
dilatation of the pupils, the pulse rate would 
speed up and blood pressure would rise. This 
was interpreted as meaning that the patient 
was approaching what Cannon has termed 
homeostasis. The work of Babkin and Kite’ 
suggests that the anatomical location of this 
homeostasis mechanism is the hypothala- 
mus. 

Patients with marked anxiety and other 
manifestations of sympathetic predominance 
in their illnesses required more current in 
order to be rendered unconscious than did 
depressed patients whose symptoms were 
predominantly parasympathetic. Many pa- 
tients with predominating sympatheticsymp- 
toms in their illnesses awakened very 
promptly and sometimes were completely 
oriented as soon as they stopped convulsing. 
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It is interesting to note that the latter pa- 
tients did not become confused even after a 
large number of treatments. One patient, a 
business executive, received a total of 51 
treatments, the last 8 being given early each 
morning and he was able to go to his office 
and carry on his business. Another patient 
whose illness was predominantly sympa- 
thetic was made worse by each of the first 
ten treatments. Before beginning treatments, 
he slept fairly well with 0.1 gram nembutal 
at bedtime but after ten treatments, he did 
not sleep at all even with 0.3 gram nembutal 
and 10 ce. paraldehyde, However, after 22 
treatments, he stopped having sympathetic 
reactions and made a complete recovery 
from his illness. One year later he was still 
well. The three patients in this series who 
had a predominance of parasympathetic 
symptoms in their illnesses and responded 
with a predominance of parasympathetic re- 
actions to the treatments were not improved. 
Many other patients who had a mixture of 
sympathetic and parasympathetic symptoms 
in their illness were relieved of their sym- 
pathetic symptoms and had their parasym- 
pathetic symptoms accentuated when they 
had parasympathetic awakening reactions 
and were relieved of their parasympathetic 
symptoms and had their sympathetic symp- 
toms accentuated when they had sympa- 
thetic awakening reactions. 


Discussion 


The above observations suggest that the 
effect of the electric current upon the cor- 
tical brain cells is inhibition or depression of 
the functions of those brain cells which con- 
trol autonomic activity and that the auto- 
nomic manifestations are release phenom- 
ena. As patients awaken from shock treat- 
ments or as they go into insulin shock, one 
may observe the central nervous system op- 
erating on the levels of functioning de- 
scribed by Hughlings Jackson. It seems that 
the electric current (and the same may be 
said for alcohol, anesthetics, carbon dioxide, 
insulin and anoxia) progressively impairs or 
stops the functioning of Jackson’s layers in 
the reverse order of their evolutionary de- 
velopment and that the elimination of one 
layer of functioning releases lower levels of 
functioning. The character of the convul- 
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sion produced by electro-convulsive therapy 
and the report by Ward and Clark’ that re- 
moval of the motor areas does not prevent 
convulsions when the brain is stimulated 
electrically indicates that the convulsions oc- 
curring with electro-convulsive therapy may 
be of the nature of decerebrate rigidity ra- 
ther than due to stimulation of the motor 
areas by the electric current. The concept 
that the convulsion is a decerebrate rigidity 
phenomenon makes it easier to explain the 
fact that the amount of current necessary to 
render the patient unconscious is approxi- 
mately the same as the amount of current 
necessary to produce a major convulsion. It 
is difficult to conceive of unconsciousness be- 
ing due to stimulation of the central nervous 
system and since the center of consciousness 
is said by Penfield’ to be in the general re- 
gion of the autonomic centers in the hypo- 
thalamus, it would seem that the convulsion 
and the state of unconsciousness produced 
by the electric current are a result of inhi- 
bition of functioning of brain cells in and 
rostral to the center of consciousness. In 
this connection it is of interest that Lang- 
worthy’ has reported that the paralysis pro- 
duced in man by lightening is due to the 
direct effect on the nerve cells which are 
shocked by the current, The current places 
them in a refractive state, sometimes for 24 
hours or longer. 


The somatic and autonomic manifestations 
observed during the awakening reactions fit 
in with the hypothesis that the return of 
functioning in these cells proceeds progres- 
sively from the most caudal of the inhibited 
cells, step by step, to the most rostral cells 
in the prefrontal region. As has been in- 
dicated before,’ the awakening reaction is 
characterized by a progression from com- 
plete extinction of personality, through pur- 
posive unconscious activity, manifestations 
of hypothalamic autonomic activity, contact 
with environment and awareness of self, re- 
acquisition of the ability to speak, return of 
memory and the ability to associate ideas, 
and finally (if the treatments are successful ) 
a return to the normal personality which the 
patient possessed before he became ill. 


Autonomic responses during and following 
electric shock therapy are tabulated in Ta- 
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TABLE 3 


DURING CURRENT FLOW 
AUTONOMIC SOMATIC 


Pupils constricted at first Upper extremities Spas. 


then dilated tic in flexion 
Goose skin Lower extremities Spas 
Ejaculation tic in extension 


DURING CONVULSION AFTER CURRENT Srop, 


FLOWING 
Pupils constricted sion gives way to clon. 
Generalized watery sweat- ic convulsive — moye. 
ing ments and finally the 
Tonic stage of convul- convulsion ceases 


AFTER CESSATION OF CONVULSION 


Blood pressure low Musculature relaxed 

Pupils constricted 

Watery sweating contin- 
ues 

Blood pressure rises 

Pupils dilated 

Pupils constricted 

Blood pressure low 


Various forms of musgcy. 
lar activity 


Patient sleeps 





ble 3 and are seen to bear a close but inverse 
relationship to those described by Sakel 
and Himwich’ in insulin hypoglycemia. This 
tabulation represents a composite of the re. 
sponses of all patients in this series and in- 
dicates that patients who have enough ele. 
tricity passed through their brains to render 
them unconscious and cause them to have 
convulsions, progressively react first with 


parasympathetic responses, then with sym- 


pathetic responses and finally with a second 
group of parasympathetic responses. Ther, 
as they awaken from the treatments, they 
go through the same phases in reverse. 

It was repeatedly observed that those pa- 
tients exhibiting sympathetic responses fre 
quently sweated on their faces and the palms 
of their hands. This locally occurring sweal 
was sticky. Patients with parasympathetic 
responses sweated profusely from all skit 
surfaces and this sweat was watery. Hai 
movici’ has recently reported that sweatin; 
induced by adrenergic drugs is sticky aul 
localized and can be inhibited by dibenamine 
whereas sweating induced by mecholyl i 
generalized and watery. 

Tanner'’ believes that the symptoms 0 
autonomic imbalance seen in psychoses att 
alleviated with electric shock through it 
stimulating effect on hypothalamic autt 
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Rural Mental Hygiene Clinics 


ELIZABETH KUNDERT, M.D. 
Burlington, Vermont 


The subject of prophylactic measures and 
psychotherapy for children in rural and 
semi-rural areas has been neglected in psy- 
chiatric literature, Complaints are not dif- 
ferent from urban areas but there are certain 
basic problems which are more prevalent in 
rural communities. Many of these problems 
are not difficult of solution. This paper is 
concerned with the two major problems of 
social isolation and feeling of inadequacy 
which are often inter-related. 

Since mental hygiene clinics in the state 
are held once a week in a few areas and as 
infrequently as once every three weeks in 
others, the first conference must be psycho- 
therapeutic in orientation. We are obliged 
to use study homes out of state for children 
who require special study. Therefore in an 
hour or an hour and a half the psychiatrist 
must be able to make a constructive sugges- 
tion to the referring agent or parents and in 
many instances the child. Obviously children 
who are transported as great a distance as 
seventy-five to a hundred miles cannot be ex- 
pected to make many clinic visits for study 
and treatment—especially in winter. 


Social Isolation 

Social isolation is often a serious handicap 
to personality development. Many children 
before attending school have had no oppor- 
tunity to play with children of their age 
group and even in a rural school they may 
have few playmates, if any, of their own age 
as the total school population may be only 
five to eight. There are no scout troops; 
there may not be a 4-H Club, Grange or 
church group to partially satisfy the social 
hunger. The result is a lack of social know- 
how which is apt to cause trouble for the 
aggressive child in school and much unhap- 
piness for the quiet, shy child, 

Both educators and parents, as well as 
therapists, need to recognize the commuters’ 
tragedy. Some children commute from ru- 
ral areas to a city school through the grades 
but many pupils after completing six to eight 
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grades in a rural or village school commute 
to a large center in order to attend high 
school. Immediately after school ig dis. 
missed they are obliged to return home; con. 
sequently they have very little opportunity 
to play with their peers. The commuters dg 
not understand why they are seemingly go. 
cially rejected. For many children attend. 
ing high school is socially a bitter experi. 
ence. The aggressive child who fails to make 
friends and therefore feels rejected naturally 
cries to do something about it. The com. 
plaints are fighting on the school bus, bully- 
ing younger children, truancy and pilfering, 
The following are cases in point: 


E.K., 
with the complaint of stealing. The family’s low 
income was controlled by the father who saw no 
need for F. R. to have a small allowance. The 
mother did the best she could, but was quite help- 
less since the father gave her so little to run the 
household. 

Intellectually the boy was endowed with average 
ability; his school progress was satisfactory except 
in algebra. The boy, who had attended a small rv- 
ral school, eight pupils, where he had no classmates 
of his age felt rejected. His reaction was to steal 
money, buy candy and treat his classmates in an 
effort to buy friends. There had been no previous 
stealing. 

When the mother understood the problem she 
succeeded in giving him twenty-five cents a week 
allowance. The father still refused to give him even 
so small a sum. Insight therapy by the psychiatrist 
helped him understand the commuters’ problem and 
the reason for his feeling of rejection which, of 
course, was influenced by lack of spending money 
when he did venture downtown with a group. All 
went well as far as stealing was concerned but to- 
ward the close of his junior year excessive truancy 
resulted in exclusion from school. He has not been 
referred back to the clinic. 

R. B., age 12, first year in junior high school, was 
referred with a complaint of stealing money with 
which he bought candy and treated other boys. As 
far as could be determined there was a good rela- 
tionship between parents and the delinquent. The 
boy had completed the sixth grade in a small rural 
school. 

At the first conference R. B. complained, “It 
funny, me and my friend, he rides the bus too; We 


age 15, second year high school, referred 


get along all right, but the other kids don’t like us’ f 
The problem was easily solved by the therapeutit § 
procedure of the social worker inducing the par 
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its, in spite of a very low income, to give him a 

- all weekly allowance. Also, as a result of in- 
parm therapy by psychiatrist the boy understood 
why he failed to make friends. The result was in- 
teresting. Realizing that he was socially not ac- 
ceptable he made greater efforts to participate in 
activities during the noon hour and succeeded in 
making a good social adjustment while in school. 
There was no further pilfering. 

M. A., age 8, referred with a complaint of being 
a serious behavior problem on the school bus as he 
was always fighting. The boy used bad language, 
tripped other children and reacted violently to teas- 
ing. He came from a broken home as his mother 
was absent due to protracted illness. Fortunately, 
there was a good relationship with the father. 
Therefore the paternal grandparents had taken care 
of him for years. The family lived about two and 
a half miles out of town and M.A.’s only playmates 
were two younger children. 

The boy expressed the conviction that no one in 
school liked him. He called himself such names as 
“sissy” and “dumbbell’ which were names other 
children called him. The social worker, who helped 
the grandmother understand the child’s social need, 
suggested an allowance. The psychiatrist helped 
him understand his reaction to teasing and the 
reason why no one seemed to like him. Several 
suggestions were made as to management of the 
teasing. He made an interesting comment at the 
second visit in regard to fighting on the school bus. 
He said, ‘‘No more of that, I keep it right in my 
head.” At the third conference, nine weeks later, 
he was definitely happier and getting along better 
socially. 


With this type of child the writer always 
suggests that he overlook some of the teas- 
ing because much of it is intended to be fun. 
Also teachers are advised that the unsocial- 
ized child who fights on the school grounds 
often has to be taught the rules of games 
which children play. 


EK. B., age 12, in sixth grade, was referred with 
the complaint that he was a menace to smaller 
children in the neighborhood. The father expressed 
fear that E. B. would some day injure a younger 
child. 

Large for his age and intellectually endowed with 
average ability he played with two boys seven years 
old—the only children in the neighborhood. His real 
difficulty was the fact that he did not realize his 
strength. The youngest of three boys, he was ac- 
customed to rough handling and vigorous fighting 
with his two older brothers who were out of school. 
E. B. was puzzled by the frequent complaints as he 
did not intend to hurt children. As a result of in- 
sight therapy he understands the reason for the 
many complaints about his abusiveness to children. 
When he understood the problem his conduct defi- 
nitely improved and he made greater efforts to join 
older boys at a distant playground. 
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Frequently socially maladjusted children 
cannot tolerate normal teasing. A snowball 
calls for retaliation with interest; an acci- 
dental shove is interpreted as deliberate and 
calls for a fight or at least a quarrel. A re- 
venge motive keeps a vicious circle in opera- 
tion, When the teacher, a protector, is pres- 
ent, the revengeful child tries to get even 
with his real or imaginary tormentors by 
calling them ‘names, tripping them, poking 
them in the back, etc. In the absence of 
the teacher the other boys settle the score. 
This type of troublesome child is difficult to 
understand because the offense for which he 
seeks revenge may have occurred days or 
weeks before he swings into action. 


D. J., age 14, ninth grade, referred with the com- 
plaint of truancy. The family lived in a rural area 
but the father commuted to the city to work. It 
was learned that this boy, of rather small stature, 
but physically in good health, was afraid to attend 
school. He was afraid of being beaten up when he 
got off the school bus on the way home. D. J. was 
always the first child to get off the bus and then he 
ran home at top speed. Two of his teachers reported 
that the boy asked for trouble. He would put out 
his foot to trip another boy coming down the aisle 
or he would shove and call names and in various 
ways torment other pupils while in the classroom. 
These boys, of course, settled the score later. The 
situation was so serious that he could not go skiing 
on the hill behind his home without danger of a 
beating. 

Insight therapy was useless as he did not respond. 
There was no improvement in his social adjustment 
until, at the suggestion of the psychiatrist, each one 
of his teachers had been instructed by the principal 
that whenever D. J. was observed annoying another 
pupil he be sent to the principal who then discussed 
the misdemeanor and his responsibility in getting 
along with classmates. He finally made a good ad- 
justment and in a period of months was able to en- 
joy skiing and group activities in school. He no 
longer had to run for home. 


Fatigue is another factor in social adjust- 
ment. The long interval from the time the 
child leaves home until he returns at night 
may be extreme. Quite frequently in rural 
areas we find boys who have to do a lot of 
work before and after school. It is not rare 
for a child to walk a mile or two before get- 
ting the school bus. These children have no 
energy for what school activities they could 
participate in and their school progress may 
suffer. 

Excessive daydreaming, lack of participa- 
tion in school activities and sleep disturb- 
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ance are very frequent complaints. It is a 
well known fact that the quiet, shy child is 
not considered as much of a problem as the 
aggressive one who tries to do something 
about a situation which is not acceptable to 
him. In contrast to the active child who 
tries to fight his way to social acceptance or 
seeks revenge for rejection, the more timid 
child may go through school a solitary indi- 
vidual, Lack of satisfying social experiences 
with his age group is, of course, conducive 
to preoccupation with fantasy stimulating 
interests. 

Other than the insecurity in family rela- 
tionship, the two etiological factors of great 
importance in the development of daydream- 
ing and fear reactions are the age when a 
child is exposed to frightening trauma and 
the balance between satisfying reality and 
fantasy stimulating experiences. 

Since the thinking of small children is con- 
crete, what they see and hear are real. Con- 
sequently, night is such a dangerous time of 
day that many a child sleeps with his head 
covered as a protection against a “bad man”’ 
with a knife or gun. There are many refer- 
rals with the complaint of sleep disturbance 
such as strenuous objection to retiring, fail- 
ure to stay in bed, insomnia and awakening 
during the night. The difficulty of securing 
a baby sitter in rural areas is such that pre- 
school age children often accompany their 
parents to movies. A growing tendency in 
the state is to permit children to have a ra- 
dio in the bedroom and a crime story may be 
the last program heard. Fortunately, tele- 
vision is not much of a problem in Vermont 
due to reception difficulties. Occasionally, 
wild animals, a witch, or war film disturb a 
young patient. 

L. G., age 6%, an only child, was referred with 
the complaint that he went to bed only when threat- 
ened with punishment and sometime during the 
night he slipped into bed with his parents. The 
mother was so over-solicitous that he was not al- 
lowed to play with a few “rough necks” in the 
neighborhood. Sleep disturbance began at five soon 
after he had seen a film about a gorilla. The crea- 
ture was such a real and imminent danger that 
sometimes he was sure he saw its shadow at night. 
Radio stories of crime added to his fears. L. G. had 
such a strong social drive that he occasionally 
broke the taboo against playing with the “rough 
necks” for which both parents subjected him to 
severe corporal punishment. Consequently fantasy 
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was not balanced by satisfaction in reality actiyj. 
ties. 

Treatment progressed at weekly intervals then 
bi-monthly over a period of six months. In play, at 
clinic, he expressed intense hostility, talkeq freely 
about his fears and the fact that he was Prohibiteq 
from playing with children. Due to his lack of 80- 
cial opportunities, L. G. was reluctant to give up 
radio crime stories. In conference with the Social 
worker, his mother could discuss her own insecurj- 
ties. In time the child was allowed greater Social 
freedom. When there was a better balance between 
fantasy and reality experiencs, sleep disturbances 
ceased. 


It must be very confusing to small pa. 
tients for adults to try to convince them that 
the exciting events seen and heard did not 
really occur, After all, they cannot compre. 
hend the unreality of movies and radio pro. 
grams. A girl of five clearly expressed g 
child’s predicament. An effort was made to 
explain the make believe of movies. She said, 
“T know they’re not real but they seem rea] 
just the same; it’s habit, I guess.” 


B. B., age 9, the youngest of three children was 
referred with the complaint of social maladjust- 
ment, frequent illnesses and temper tantrums at 
home. By the last of January she had missed nine 
weeks of school. Intellectually the girl, endowed 
with average ability and capable of doing her grade 
work, failed to achieve a passing grade because of 
her many absences and day dreaming. The father, 
a relaxed person, did not punish or reprimand her 
but the mother admitted being “nervous.” 

It was soon learned that the chief difficulty was 
the child’s fantasies. Socially she had never played 
with children before attending school but accompa- 
nied her parents to movies and listened to crime 
stories. In school she stood around watching other 
children play refusing to participate in games even 
when urged to do so by the teacher. The little girl, 
a commuter, with inadequate play opportunities at 
home resorted to fantasy stimulating experiences 
for entertainment. B. B. often insisted that her 
father drive three miles to town to take her toa 
movie at night and when he refused she indulged 
in a temper tantrum. If she was not allowed to 
stay up late to hear radio programs she reacted 
in the same manner. The little girl readily gave 
the explanation: after attending a movie at night 
or listening to radio programs until eleven, she im- 
mediately fell asleep because of fatigue, instead of 
lying awake afraid. B. B. said she slept with a pil- 
low over her head for protection. She was afraid 
of ghosts, skeletons and of men with guns. Very 
often in school she thought about the fearful far 
tasies. By choice she saw “scary pictures; I like 
them, I have a lot of fun.” It is the writer’s policy 
never to betray a confidence. With the girl’s com 
sent her mother was told in the child’s presence 
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about fears and the reason for temper tantrums. 
She cooperated well carrying out the therapist’s 
suggestions such as telling her parents when she 
was afraid, avoiding radio programs of crime and 
not attending movies which might arouse her anx- 
jeties. She was given verbal assurance that there 
were no ghosts. At the suggestion of the social 
worker she joined the 4-H Club. She soon took 
much more active interest in study and play at 


school. The girl made excellent progress both so- 


cially and academically. 

Excessive preoccupation with fantasies be- 
fore entering school is a common cause for 
poor school progress. The two cases just 
cited are good examples. The complaints 
vary. 

A very unusual fear was expressed by a 
boy, age 6, who was referred with the com- 
plaint of inattentiveness in school and re- 
fusal to go to bathroom unless accompanied 
by an adult. With the use of a toy toilet set 
and a doll it was soon learned that the fear 
was due to an airplane. The little boy (doll) 
knew it was an airplane by the noise. Asked 
what started the noise he promptly replied, 
“push a button or pull a chain,” a button to 
flush the toilet in his home but a chain at a 
neighbor’s. When it was suggested that an 
airplane would not carry him away he 
quickly replied, ‘They do in the comics.” 


Feeling of Inadequacy 

An intense feeling of inadequacy is the 
second major problem in rural areas. By 
the time a child is three years old he may 
have developed a very definite feeling of “I 
can’t do” or “I don’t know.” This feeling 
may be freely expressed or the child will 
simply refuse to oblige. On an intelligence 
test he will try items which are familiar but 
refuses to try those which are new. The two 
definite etiological factors are over-explain- 
ing and pre-school tutoring. 

Tutoring of a pre-school child by an older 
sibling is a very frequent cause of feeling of 
inadequacy before the child ever attends 
school. Due to social isolation the younger 
child is victimized by his sister, a first or 
second grade pupil, who insists upon playing 
school too often for the victim’s happiness. 
The younger child is expected to learn all 
the knowledge that the older child has ac- 
quired. The young teacher may get very 
disgusted with the sibling’s inability to grasp 
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the subjects taught and may accuse him of ° 


being dumb; she may even threaten that 
when he attends school the teacher will make 
him learn—even punish him. A child may 
not say a word for weeks or months in school 
and there was one child, under an unwise 
teacher, who did not say a word the entire 
school year. This teacher hoping to pro- 
mote vocalization gave the boy a good shak- 
ing On one occasion. Promotion to the next 
grade was advised in order that the child 
escape this teacher who did not understand 
the problem, He had been tutored by an 
older sister for two years before he entered 
school. 


Brilliant children who live in isclated com- 
munities and have no satisfactory compan- 
ionship with other children near their own 
age are prone to try to understand what the 
adults in the environment talk about and ask 
questions about subjects they cannot com- 
prehend. They acquire a remarkable vocab- 
ulary but comprehension is not on a par. Be- 
cause a young child can verbalize readily, 
adults believe that he understands. Many 
parents use long sentences and lengthy ex- 
planations which only confuse a young child. 

D. G., age 6, an only child endowed with superior 
intellectual ability was referred because he was not 
trying to do his school work. In conference with 
the mother it was soon evident that she was wor- 
ried about the social isolation and tried to make up 
for it by providing literature on too old an age 
level. She tried to explain all questions such as the 
construction of the A-Bomb and surface tension. 
The boy without the opportunity to play with other 
children at home asked many questions about sub- 
jects he heard adults discuss but which he could not 
understand. The result was a marked feeling of 
stupidity. D. G. definitely believed he was too dumb 
to do the school work assigned. 


Usually it is easy to help young parents 
understand the problem but it is not always 
easy for them to use a simple vocabulary 
and short sentences in conversation with a 
young child. With this type of parent much 
time is spent explaining and giving examples 
to illustrate that criticisms must be given in 
short sentences in simple language allowing 
time for the child to grasp what is said. Very 
often the criticism is not comprehended. 

Probably one of the most serious misde- 
meanors of adults is to laugh when a small 
child makes a verbal error which is funny. 
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Usually parents who laugh do not intend to 
ridicule a child and are wholly unaware of 
the damage they do. As a matter of fact 
some parents laugh without realizing they 
are doing so. Some mothers, and occasion- 
ally a father, even begin to smile when a 
child starts talking, Children, of course, 
think they are laughed at. E. G. verbalized 
this feeling very well. 


E. G., age 51, referred with a complaint of neu- 
rotic behavior. The writer will not discuss the neu- 
rotic behavior but the child’s reaction to his father’s 
laughter. The father, a professional man, sat in 
when the child first came into the office to play. In 
response to a simple question E. G. made a serious 
comment which amused his father who guffawed. 
The lad began to squirm. Asked if he would like 
his father to stay in the office or to leave the boy 
very promptly replied, ‘‘He can go.”’ With the fa- 
ther out of the room the boy was asked if his father 
laughed at him. The little patient promptly re- 
sponded, “Yes, he think’s it’s funny; I don’t.”” Asked 
if his mother laughed at him he replied, “Sometimes 
but not so much.”’ Voluntarily he made the state- 
ment, ‘That makes me turn all around the chair.” 
E. G. had fidgeted and squirmed so much that he 
had actually completely turned around while sitting 
in the chair. Laughing at a child, even though par- 
ents do not mean to ridicule, is one reason children 
do not tell their parents about their fears. A young 
patient expressed a child’s dilemma. 


P. C., age 8, the younger of two boys, was re- 
ferred with the complaint that it was an ordeal to 
get him to bed. His parents, well educated and de- 
voted, made a serious mistake. The father laughed 
when amused. He believed that fears could be 
laughed off. P.C., of course, did not tell his father 
about his worries for fear of being laughed at. A 
playmate told lurid and threatening stories about 
Commies in the community and the bombing by 
Russians and Koreans which might happen any 
day. Asked if he told his brother about being afraid 
he replied, “No. He would tell someone else and 
soon there’d be a whole crowd.” The father was 
astonished when he learned how much damage can 
be done by laughing when a child does not mean to 
entertain. 


Too much criticism is certainly a tragic 
affliction for any child. Always when there 
is too much criticism in proportion to ap- 
proval, whether a child is brilliant and tal- 
ented or whether he is retarded, he invari- 
ably develops an intense feeling of inade- 
quacy. Many fathers spend long hours work- 
ing so that they have no time to give the 
children except in a disciplinary capacity. 
This is true not only of the farmer but of 
the professional and factory worker who are 
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obliged to commute long distances to wor, 


E. B., age 15, in tenth grade, the youngest child 
of this father’s first marriage was referred With a 
complaint that he truanted often, seemed emotion. 
ally upset, spent much time in the nurse’s Office 
with the complaint of illnesses, and two weeks prior 
to referral he and another boy had left home for a 
distant city. The major problem was his failure to 
attend gym classes. Intellectually FE. B. was en- 
dowed with superior ability but because of distress 
made poor school progress. Although he commuted 
from a small community he had no trouble making 
His father, extremely over critical, drank 
excessively. 


friends. 


The boy truanted because of extreme self-cop. 
sciousness in gym classes. The patient stated that 
he liked the school subjects but he dreaded the pros. 
pect of gym classes so much that he spent a Jot 
of time in other classes trying to figure out how 
he could avoid the ordeal. He complained that he 
had never played games much and that he was 
awkward and not as capable as the other boys. He 
had an extremely poor opinion of himself and his 
poor performance in gym (verified by the principal) 
made it emotionally such a disturbing ordeal for 
him that the principal was advised to excuse E,. B. 
from gym. There was no further trouble with tru- 
ancy. It had been impossible, of course, because of 
the distance to try to work with the father. 

Therapeutic efforts with children who can 
express an intense feeling of inadequacy are 
to stress their assets and explain the dynam- 
ics of the feeling of inadequacy. A small 
diagram is drawn to show how poor opinion 
of himself is extended to the community. It 
is then explained that because of his self- 
criticism he thinks that other people have 
the same opinion of him as he has of him- 
self. An effort is made to induce parents 
to change their attitude, The younger the 
child the better the prospects of the over- 
critical parents relaxing in their criticism. 
If no change can be effected the result of 
efforts to help the child is poor. 


E. E., age 13, in ninth grade, the second of five 
children, referred with the complaints of crying 
spells and poor school work in spite of very high in- 
tellectual ability. The mother, a high school grad- 
uate, active in community organizations under- 
stood the patient’s difficulty very well. The father, 
who drank excessively, when under the _ influence 
of liquor (almost every weekend) invariably be 
littled the boy; told him that he was dumb and 
that he would never amount to anything. He ridi- 
culed church attendance and an academic educa 
tion. The man had had very little education and 


probably resented the mother’s education and the ff 


patient’s reported ability. He refused not only te 
come to clinic but even to see the social workel 
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Ithough she offered to make an appointment at 
a 


his convenience. 

The boy, rather small for his age, was reported 
py the school physician to be in good physical con- 
dition. He was carrying too many subjects. How- 
ever, when he dropped a subject his school work did 
not improve. The psychologist went over the psy- 
chometric test with him and assured him of his 
superior ability. He really could not quite believe 
that he had the ability indicated by the test results. 
The school authorities tried to bolster the boy's ego 
py giving him an opportunity to excel in sports. He 
was encouraged to renew his interest in church, 
which he did. It was possible to see him only once 
in three weeks. We made no progress. In order 
to get him away from his father’s influence we tried 
to have the family finance his education in a private 
school but the father refused to allow it. 

E. E. became more troublesome blaming his teach- 
ers for his poor school grades even though he did 
no homework. He became argumentative, criticis- 
ing subjects and the way they were taught. In 
spite of the father’s alcoholism the boy must have 
made a very strong identification with him and re- 
peatedly, in conferences, would repeat his father’s 
criticism, the stupidity of studying Julius Caesar 
in high school, etc. The case was finally closed as 
a failure. 

If a male therapist had been able to see E. E. two 
or three times a week it might have been possible 
to influence him. 


Another etiological factor in the develop- 
ment of a feeling of inadequacy is the child’s 
opportunity to compete only with older chil- 
dren. Social isolation is again a factor. When 
there are only two or three years difference 
between siblings, particularly boys, the 
younger child very often expects of himself 
the ability to compete successfully in various 
activities with his older brother. The situa- 
tion is aggravated if he has no friends of 
his own age and ability but competes or as- 
sociates only with the brother and his 
friends. There may also be a great deal of 
conflict between two children because the 
younger child demands too much of the older 
sibling’s play time. 

M.N., age 10, referred by an oculist with a diag- 
nosis of hysterical amblyophia. The boy was dis- 
tressed by his severe reading disability. The par- 
ents are good citizens and economically secure. The 
father, a farmer and businessman, has a very good 
relationship with M. N. and gives him much ap- 
proval for his interest in the farm and his ability to 
operate machinery. The patient, the youngest of 
five children, had had for playmates his two older 
brothers both of whom were good athletes. The 
older sisters were students. The boy had every- 
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thing, including a pony, except friends his age. 
M. N. was neither a student nor an athlete. He 
was slow moving therefore could not keep up with 
the boys his own age in school. The nearest play- 
mate of his age lived two miles from the farm. 

He talked quite freely about his feeling of being 
dumb which had developed before he entered school. 
This idea of not being as smart as his brothers ap- 
parently interfered with his learning in the first 
few years in school. He is one of the few fortunate 
children who lived near enough a remedial reading 
center so that he could get help The psych.ologist 
after administering a test assured him of his intel- 
lectual ability. The psychiatrist discussed with him 
and his mother the reasons for his feeling of inade- 
quacy, the fact that he always expected to be able 
to compete successfully with his older brothers and 
that therefor he always expected too much of him- 
self. The boy made good progress, worked very hard 
at the remedial reading and became much happier. 

J. T., a little girl of 5':, has the distinction of 
being the youngest self-referral to our clinic. She 
had heard her mother mention the fact that children 
came to see the writer and one day announced her 
desire for an appointment. The child made the 
complaints -f bedwetting, quarreling with her older 
sister, age eight, and that no one liked her. Her 
parents are fine citizens devoted to the children 
but they became impatient with the child's temper 
tantrums, restlessness and quarreling with the older 
child. The sibling was a model girl and rarely war- 
ranted a reprimand, whereas the little patient was 
forever being scolded and sometimes punished. 

J. T. was a delightful little patient. She would 
talk freely about how badly she felt at night. After 
saying her prayers she thought about how bad she 
had been during the daytime; the quarrels with her 
sister, the feeling that nobody liked her, the scold- 
ings and sometimes the punishment. Also she wor- 
ried about bedwetting. Her superior intellectual 
ability helped her to readily understand the right 
of sister Agnes to do some things that she liked 
to do and that when J. 1. was eight years old read- 
ing would be one of her pleasures. Agnes, willing 
to play part of the day with the patient, insisted on 
some time for her own more mature interests. The 
little girl talked freely about the fact that when 
Agnes refused to play with her she thought that 
her sister did not like her. Therefore she _ tor- 
mented her. 


In the presence of the mother we talked about 
ways and means of enjoying solitary play. J. T. 
had to work out the solution. She talked about her 
jealousy whenever Agnes received a gift in spite 
of the fact that she, herself, received beautiful gifts 
from both relatives and parents. There simply was 
no child of her age for her to play with until she 
attended school. Before school attendance the girl 
made excellent progress and in three conferences 
over a period of two months enuresis had almost 
entirely stopped. J. T. was happier and was getting 
along better in the home. Temper tantrums were 
rare consequently she was seldom scolded. Her fa- 
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cial expression changed from a tense, anxious look 
or “anxiety mien” to a relaxed appearance. 


Size is another very common and very im- 
portant factor in the development of feeling 
of inadequacy. A child who has always been 
large for his age is expected by parents to 
perform on a size level instead of an age 
level. These children hear over and over 
again “a big girl like you ought to know...” 
or “a big boy like you should know better 
than to...” The inability to perform to the 
satisfaction of parents causes an intense 
feeling of inadequacy. 


T. S., a high school girl of 17, referred self after 
she heard the writer deliver an address at her 
school. She complained of frequent quarrels with 
her fiance. The girl had an extremely poor opinion 
of herself; she had always been large for her age 
and she had heard over and over again from both 
her parents ‘‘a big girl like you ought to know how 
to do...” Both parents obviously expected much 
of her because of her size. By the time she was 
ten years old she had assumed much responsibility 
for housework. The feeling of inadequacy inter- 
fered in an interesting way with her relationship 
to her fiance. The patient felt so inadequate that 
she thought people criticised her and _ therefore 
avoided many social functions which he would have 
liked to attend. If he was late at an appointment, 
her anxiety that she would lose him because of her 
inadequacies became so intense that she went into 
a rage and consequently there was a quarrel. Al- 
though T. S. realized that the quarreling was break- 
ing up the engagement she was unable to control 
her anger. She did not want the parents to know 
about the conferences because it would mean fur- 
ther criticism and she was afraid they would call 
her crazy. 


In therapy her assets were stressed. A character- 
istic of all these young people who have an intense 
feeling of inadequacy is that they do not give them- 
selves credit for possessing a single asset. They 
take their assets for granted but they certainly can 
chalk up a long list of liabilities. 


Poor school progress is a grievous failure 
for a child as it causes him to believe he is 
stupid. Regardless of educational policies 
for the slow learner, he realizes his lack of 
learning ability and condemns himself un- 
less he has rationalized to the extent that he 
can blame the teacher. In the adult, scars 
of this failure may show in a lack of aggres- 
siveness in obtaining employment or failure 
to hold a job which he relinquishes with the 


first criticism from a superior. 
R. W., age 17, the youngest of five children, was 
referred with the complaints of forgetfulness and 
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failure to hold a job. There was too much da 
dreaming which accounted for the forgetfulness 
The father a domineering, critical, unemployed tee 
accused the mother of pampering R. W. The Mother 
better educated than the father, was anxious for 
help. 


The young man had a poor school record anq left 
school in the eighth grade. He had a very poor 
opinion of himself because of his father’s excessive 
criticism and his poor scholastic achievement, prob- 
ably due in part to visual defect. 


At the first conference he looked stupid, poorly 
groomed and anxious. Results of the Wechsler-Be]. 
levue Test (dull average ability) were discussed 
with him by the psychologist who assured him of 
his intellectual ability. The psychiatrist discusseq 
better grooming, feeling of inadequacy, and neeq 
for social skills. The importance of attending to a 
job and making a good record were also discusseq, 

A month later he had obtained work, five months 
later reported regular employment, a car, glasses 
and participation in social activities. He appeareq 
to be happy and much better groomed. His mother 
reported that he looked and behaved differently. 


Treatment procedures in our rural mental 
hygiene clinics differ from those in an urban 
area in several respects. 


1. The social worker cannot make home 
visits because of the distances involved. 
Clinic conferences with the father are few 
because he cannot take time from his job 
too often. Evening and Saturday appoint- 
ments are not practiced except in an emer- 
gency. 

2. The psychologist is limited in the nun- 
ber of tests that can be administered unless 
repeated clinic visits are made. 


3. Indirect therapy has no place in a rural 
clinic. A great deal must be accomplished 
in a Short time. 

Several policies were instituted when the 
psychiatrist was obliged to work without a 
social worker or psychologist. These are so 
satisfactory that they are still used. 

a. Parent or parents and child spend some 
time together in the office with the psychia- 
trist in order to discover their attitude to- 
ward the child, whether a parent is fussy 
about the child’s behavior, laughs at him, 
etc. 


b. In selected cases psychometric test re- 
sults are used to reassure a child of his abil- 
ity and alleviate parents’ anxiety. A child 
who thinks he is too stupid to do satisfactory 
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school work often has a defeatist attitude 
which can be changed by assurance. 

c. Conference with parent or parents and 
patient together with the psychiatrist who 
assumes full responsibility for depriving a 
child of crime stories, removal of radio from 
his room (if he agrees), limitation of movies 
and comics. The mother will not be blamed 
as a “meanie.” Often interpretations and 
plans are made together. We try to give the 
child the feeling that his attitudes and 
wishes count in decisions made. 


4. We must be satisfied, many times, with 
marked improvement or only improvement. 

5. There are fewer clinic visits for treat- 
ment as we are obliged to give to the child, 
to parents and to time the opportunity to 
solve problems, We cannot possibly do the 
intensive therapy of a city clinic. 

6. It is difficult to hold staff conferences. 

7. It has been very difficult to get trained 
personnel because of salary and hazardous 
driving in winter. There is no training cen- 
ter in Vermont for either psychologists or 
social workers. 

Preventive services are carried out by a 
psychiatrist and two psychologists, one full- 
time and one part-time. The social worker 
trainees, on the staff at present, and the 
part-time psychiatric social worker supervi- 
sor are not active on a group basis. Our 
program is as follows: 

1. Frequent addresses are made at P.T.A., 
teachers’ and mothers’ clubs; sometimes 
films such as “A Preface to a Life,” “Feeling 
of Rejection,” and ‘‘Feeling of Hostility” are 
shown in order to promote discussion. At 
times role playing by members of the audi- 
ence is used to stress a special point. We 
talk about normal children, their emotional 
needs, developmental stages, fears, the man- 
agement of the negativistic stage of develop- 
ment, effects of too much criticism, the com- 
muter’s problem, unhappiness because of 
poor school progress, adult laughter, diffi- 
culties of comprehension, etc. We never dis- 
cuss mental pathology. Consequently, par- 
ents are assured that our interest is in the 
normal child. Parents who have used the 
clinic services tell their friends about it. 
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2. The psychiatrist and less frequently a 
psychologist visit one of the three teachers’ 
training colleges at regular intervals during 
the school year. Students may be referred 
for a conference by the guidance director or 
refer themselves. They may discuss their 
own problems or some child encountered in 
practice teaching. The second psychiatrist 
who joins the staff in February will serve a 
second teachers’ college. 

3. In a series of sixteen lectures to the 
junior class at the Medical College many 
childhood cases are discussed. Preventive 
measures are stressed as the family physi- 
cian and pediatrician see potential or actual 
difficulties early. The family doctor has an 
excellent opportunity to note some of the 
hazards in personality development men- 
tioned in this paper. 


4. Once a year staff members take an ac- 
tive part in a three day Child Care Confer- 
ence which is sponsored by the State P.T.A., 
State Society for Mental Hygiene and the 
Department of Education. The enrollment 
is limited to twenty-five. Mothers of pre- 
school children are the principal participants 
in the conference. 

5. We believe that our lectures pay good 
dividends. One of our current efforts is to 
aid interested parents manage the fears of 
invasion. The fact is stressed at every lec- 
ture that if parents are to help children feel 
secure it is essential that they feel free to 
talk to parents about their fears. Fear of 
adult laughter is stressed as a reason for 
children not talking about their anxieties. 
We also stress the importance of not betray- 
ing a confidence. Also, parents are advised 
not to listen to news broadcasts at mealtime 
because they cannot relax and children 
merely become anxious, A late news broad- 
cast keeps parents informed. 

It is the conclusion of the clinic personnel 
that in spite of the many handicaps of a ru- 
ral mental hygiene clinic program, the time, 
effort and the cost are justified by the ac- 
complishments. Federal funds are making 
it possible to train psychiatric social workers 
(two are now in school) which will improve 
the quality of the service. 


to 
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Electrically Produced Unilateral Convulsions 


(A New Method of Electrocerebrotherapy ) 


DAviID J. IMPASTATO, M.D., and BERNARD L. PACELLA, M.D. 
New York, New York 


A communication, entitled “Experiences 
with Electric Stimulation of Limited Parts 
of the Brain in the Baboon and in Man,” by 
A. Spencer Patterson, delivered this year at 
the annual meeting of the Electroshock Re- 
search Association in Atlantic City, stimu- 
lated our interest in the production of elec- 
trically induced unilateral convulsions for 
the treatment of mental illness. 

In his presentation, Patterson described 
the sequence of effects induced by a gradu- 
ally increasing intensity of current applied 
to localized areas of the brain in the baboon 
and in man, Although he noted that local 
stimulation sometimes led to a Jacksonian 
fit, he did not discuss the possible therapeu- 
tic or diagnostic possibilities of his observa- 
tions. A priori, the chances of therapeutic 
success seem poor with local cerebral stimu- 
lation, as Our experiences with non-convul- 
sive therapy, in which large sections of the 
brain are presumably stimulated, have indi- 
cated that in most psychotic conditions a 
convulsion is necessary for therapeutic re- 
sponse. The failure in non-convulsive ther- 
apy may be due to the fact that it is inca- 
pable of “triggering” certain physiological 
changes as are triggered by the convulsion. 
With unilateral convulsions, the same “trig- 
gering” effects may be obtained as with the 
generalized convulsions, although quantita- 
tively to a lesser degree. Therefore, it 
seemed reasonable to anticipate some thera- 
peutic success in certain patients. 

The use of unilateral electrically induced 
convulsions appears to reduce the risk of 
fractures, as the muscular contractions in 
the unilateral convulsion are considerably 
less than that produced by the generalized 
convulsion. In addition, it appears that the 
unilateral convulsion has other advantages 
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over the generalized convulsion, such ag lesg 
stress on the cardiovascular and respiratory 
systems. 

If the above initial observations are sup- 
ported by additional observations, it would 


indicate that the electrically produced uni.’ 


lateral convulsion is much the safer proce. 
dure for certain cases than that of the gen- 
eralized electrically induced convulsion. We 
are presenting a preliminary report on the 
technic and relatively few clinical observa- 
tions noted thus far. 

Apparatus: To induce a unilateral fit, we 
employed the Reiter apparatus, Model CW- 
47B, with treatment knob in position 3. This 
type of apparatus has been described in a 
previous publication. ' 

Preparation of the Patient: The usual 
clinical, diagnostic, laboratory and other ex- 
amination that are made prior to adminis- 
tration of ordinary electroshock therapy are 
made prior to administration of unilateral 
electrocerebrotherapy. 

Technic and Clinical Manifestations: A 
hard mattressed bed is used for treatment. 
Dorsal extension of the spine is not neces- 
sary, and there is no need for attendants to 
hold the patient. No mouthpiece is used. 
When the patient is ready for treatment, he 
lies on the bed and sufficient sodium pento- 
thal in 5% solution is slowly injected intra- 
venously, until the patient is adequately 
anesthetized. To make certain the patient 
is adequately anesthetized, we used a test, 
as outlined in a recent paper.’ Once the pa- 
tient is asleep, his hair is parted on a line 
one inch parallel to the sagittal plane, on 
either the left or right side of the head. The 
moist electrodes are placed two inches apart 
along this line, the negative electrode sit- 
uated anterior to the positive electrode, and 
at a point situated on a line connecting both 
external auditory meatus. 

The current is turned on slowly and the 
patient observed closely. With the current 
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intensity between 1 and 3 milliamperes fa- 
cial movements are noted on the side of elec- 
trodes, due to stimulation of the peripheral 
nerve structures. At 3-6 milliamperes, there 
occurs random muscular twitchings of the 
contralateral upper limb, chiefly the fingers 
and hand, which are due to cortical stimu- 
lation, When the current is further in- 
creased, clonic twitchings in the contralat- 
eral upper limb become very regular as they 
synchronize with the ‘pulses’ of the cur- 
rent groups. At approximately 6 milliam- 
peres, random twitchings of the contralate- 
eral leg and foot are seen, and when the 
current reaches about 10 milliamperes, 
twitchings of the leg become regular. In 
the meantime, as the current is being raised, 
the tonus in the contralateral limbs is grad- 
ually increasing, with resultant adduction 
of the arm, flexion of the forearrn and 2x- 
tension of the leg. Tonus also becomes in- 
creased in the neck and trunk, causing a 
curving of the spine and a deviation of the 
head to the contralateral side. This tonus 
gradually increases until both upper and 
lower limbs enter the tonic phase of the 
unilateral convulsion, which is achieved with 
10 to 20 milliamperes of current. Once the 
patient has entered the tonic phase, the 
current may be shut off or may be re- 
duced to 2-5 milliamperes (so as to control 
the clonic movements) and kept there until 
the end of the fit. The convulsion is induced 
slowly, in 20 seconds or longer. During this 
induction phase the patient continues breath- 
ing. He becomes apneic as soon as he et- 
ters the tonic phase, but his breathing is re- 
sumed in the final clonic phase. The total 
apnea lasts from 5 to 30 seconds. The tonic 
phase is of short duration and usually lasts 
from 5 to 15 seconds, while the final clonic 
phase lasts from 5 to 10 seconds, No post- 
convulsive apnea or deep cyanosis has been 
observed thus far. Frequently, when the 
current is raised above 10 milliamperes, 
twitching of the ipsilateral limbs is noted 
due to some spread of current. There is, 
however, very little increase in tone of these 
limbs, and when the convulsion occurs, it 
is largely confined to the contralateral side. 
So far, our technic has been to induce a 
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unilateral convulsion on one side and to fol- 
low this with another convulsion on the 
opposite side within a minute or so, by the 
application of the electrodes to the other side 
of the head. In the second convulsion, the 
patient has no apnea at all and breathes 
throughout the fit. Following the second 
unilateral convulsion, the patient sleeps for 
varying periods of time, depending in part 
on his sensitivity to pentothal. There is 
only mild post treatment confusion of very 
short duration. 

In order to obtain “pure”’ unilateral fits, 
the patient must be adequately anesthetized 
and care must be taken that during the early 
induction of the fit only the contralateral 
arm and leg move. If movement occurs in 
the ipsilateral side, the electrodes may be 
moved closer together or slightly more pos- 
teriorly or laterally, until only the contra- 
lateral movement of the limbs is observed. 
The clinical results obtained so far are en- 
couraging and will be reported in a separate 
paper, 

Conclusions: 


1. The technic and clinical manifestations 
of the unilateral electrically induced fit are 
described. 

2. This type of electrocerebral therapy, if 
therapeutically effective, will have certain 
advantages over the presently used general- 
ized convulsive therapy. It is a much “softer” 
seizure, and is associated with less stress 
upon the respiratory and cardiovascular sys- 
tems. There also appears to be less post 
treatment confusion. 

3. When further developed the technic of 
eliciting unilateral convulsions may prove of 
value in neurologic problems. 

4. It is hoped that in the future focal brain 
stimulation of specific areas, without pro- 
ducing a convulsion, will prove therapeu- 
tically effective. 
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Toxic Delirious Psychoses and the Mold Antibiotics 


G. WILSE ROBINSON, M.D., G. WILSE ROBINSON, JR., M.D., PAUL HINEs, M.D, 
LOUISE LOEWY, M.D., AND JOHN D. DEMOTT, M.D. 
Kansas City, Missouri 


Toxic delirious reactions are a well rec- 
ognized entity being defined as ‘Psychic dis- 
orders caused by the great variety of agents 
called toxins are known as toxic psychoses.’” 
Among the agents listed in standard texts*’ 
are certain heavy metals, drugs such as bro- 
mides, the barbituric acid group and other 
sedative drugs, and the sulfa drugs. Alco- 
holic delirium tremens are considered a dif- 
ferent entity from that condition by the 
above direct acting toxins. Noyes’ states 
that while the factors that operate are un- 
certain, the probabilities are that the symp- 
toms arise from faulty carbohydrate metab- 
olism. This concept was first expressed by 
Puyelo* in 1935 and reaffirmed by Robinson,’ 
Bowman, et al.,° Wexberg,’ Tillim* and oth- 
ers, Henderson’ considers the infectious ex- 
haustion psychoses to be a separate entity 
from that caused by the direct acting toxins, 
but states that the endogenous toxic factors 
are very important in this condition. 

Thus we have two major classifications of 
toxic psychoses, those caused by the exogen- 
ous and the endogenous toxins. Before a 
new drug is indicted as a cause of toxic psy- 
choses, care must be taken to be sure that 
the patient does not have either a metabolic 
breakdown or an exhaustive state which 
may be responsible for the symptoms and 
the suspected drug may be only an incidental 
factor with no etiological significance. 

Recently we had two patients at our hos- 
pital who could definitely be classed as toxic 
delirious psychoses, and there was evidence 
that the abnormal mental reaction was 
caused by the direct action of a mold anti- 
biotic; in one case it was penicillin and in 
the other chloromycetin and penicillin. In 
both cases the possibility of an already 
known direct acting exogenous toxin was 
quickly eliminated, and a psychosis resulting 
from carbohydrate metabolic breakdown was 
also ruled out by our studies and examina- 





From the Neurological Hospital. 
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tions. However, we could ‘not completely rule 
out an infectious exhaustive state, although 
neither the history nor the course in the hos. 
pital fitted the commonly accepted factors 
of that type of psychosis. 

J. M., male, aged 57, was admitted to the 
Neurological Hospital February 13, 1952. He 
gave a history of an acute illness with onset 
about February 3rd, manifested in pain jn 
the chest and abdomen, and some elevation 
of temperature. On February 8th penicillin 
had been administered at a local hospital. 
On February 9th he developed hallucinations 
(visual) and spent the day doing imaginary 
plumbing. He took no nourishment from the 
9th to the 12th, although he had been eat- 
ing well up until then. He left the local hos. 
pital on the 12th, but still had some halluci- 
nations, delusions and flight of ideas. On 
the night of the 12th he locked himself in 
his room threatening to kill anyone who 
came near him. Finally he consented to 
come out and was brought to us immedi- 
ately. When admitted he showed belliger- 
ency, depression, grandiose ideas, and ex- 
pressed the wish several times that we 
should “kill him quickly and get it over 
with.” He had definite memory defects for 
events at home just before admission, and 
for the first few days in the hospital. By 
the fifth hospital day all symptoms had dis- 
appeared, and he was discharged March Ist. 

Physical examination showed a tempera- 
ture of 97.2, pulse of 90. The electrocardio- 
gram was normal, and there were no other 
findings of significance, or which would in- 
dicate what his primary illness had been. 

Laboratory findings showed an N.P.N. of 
38 mgs./100, a white cell count of 12,600, 
with a normal differential, and a trace of al- 
bumin in the urine. The bromsu!phalein 
liver function test was ‘normal. 

L. B., male, age 48, a pharmacist, was ad- 
mitted on February 18, 1952, with the his- 
tory of being up the nights of the 11th and 
12th with a sick relative. On the 13th he 
complained “that his head infection was de- 
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veloping again.” On the 14th he felt “ter- 
rible’ and started self-administered chloro- 
mycetin, and went to bed about noon, That 
night the family doctor noted that he was 
short of breath and that his heart was 
“younding.” He was taken to the local hos- 
pital late that night. His face became very 
flushed and the dyspnoea became much 
worse. On the 15th he had considerable 
tremor, but showed ‘no abnormal mental re- 
actions. An electrocardiogram made on the 
16th was normal. Another made by «is on 
the 20th was also normal. At 3:00 P.M. this 
day he began to have visual hallucinations. 
He did not sleep at all that night, and the 
next day his hallucinations became more in- 
tense and terrifying. He was very restless 
and had to be restrained in bed. While in 
that hospital he received large doses of pen- 
icillin, 

The first day in the Neurological Hospital 
he was restless and did not go to sleep until 
1:30 A.M. The next morning he seemed 
clear, was cooperative and did not show 
further signs of abnormal mental reaction. 
He was discharged on the 29th. 

Physical examination showed a tempera- 
ture of 101 degrees, a pulse of 106, and a 
blood pressure of 130/80. There were signs 
of pulmonary emphysema. Otherwise there 
were no abnormalities noted. 

Laboratory studies showed 12,800 white 
blood count with a ‘normal differential, 37.5 
mgs./100 N.P.N., and a two-plus albumin, a 
trace of sugar and a positive acetone in the 
urine. The bromsulphalein liver function 
test showed normal liver function. 

While both patients received each day 
000 cc of 10 per cent glucose from time of 
admission, the rate of recovery was so fast 
that we did not feel that this agent effected 
the recovery. Rather, their recovery was of 
the type noted in toxic reactions due to the 
direct action of some noxious agent, when 
the agent had been eliminated. 

We cannot state without qualification, any 
definite interpretation of either pathology or 
pathological physiology. For a long time 
it has been known that penicillin, when it 
comes in direct contact with the cortex, is 
a violent irritant. Appelbaum and Nelson’ 
and Sweet" made early reports of this ef- 
fect, and Johnson, Walker, et al.,!! addition- 


ally reported that over 60 per cent of pa- 
tients receiving penicillin systematically 
showed disturbances in the electroencephalo- 
gram. In their cases the various central 
nervous system symptoms cleared up when 
penicillin was discontinued, Severe irrever- 
sible pathology has also been reported. The 
convulsant effect of penicillin has been re- 
ported by Johnson and Walker’? and dem- 
onstrated experimentally by Borkowski and 
Forster.** 

Kolb and Gray" and Broadbent, Odom and 
Woodhall'’ reported cases of peripheral neu- 
ritis resulting from penicillin. The latter 
conclude that, “In view of the established 
toxicity of this antibiotic in other parts of 
the nervous system, it is assumed that this 
neuritis represents a specific reaction to a 
high concentration of penicillin.” 


None of these reports suggested a specific 
pathology in the centrai nervous system. 
Rather the pathology hypothesized was the 
same as that seen from other toxic agents. 

We have been able to find only one report 
of a psychosis accompanying penicillin ther- 
apy that has been reported. This report 
was made by Kline and Highsmith.'® In 
this case the course of psychosis was sim- 
ilar to that in our cases, but there was a 
complicating urticaria present. 

We wonder if this single report, plus our 
two cases, are the only three cases of this 
condition which have been observed. It is 
inconceivable that an agent which has had 
such a tremendous widespread use, and is 
such a violent irritant to the central nervous 
system, would not have caused abnormal 
mental reactions in many patients. Its pro- 
duction of allergic skin reactions is well 
known, but since the mental reactions are 
so similar to the common types of delirium, 
and are so transitory, we believe many re- 
actions to the drug have been unnoticed or 
have not been recognized, Since it is so 
transitory, this syndrome probably has little 
clinical significance. We feel however, it 
may explain some deliriums that are prob- 
ably seen, but not properly interpreted. 

Many authors have pointed out the toxic 
effects of penicillin. If we are correct in our 
interpretation of these two cases, then this 
is just one more reason why penicillin should 
not be used in minor conditions where it is 
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not vitally necessary. This caution has been 
proposed by many authors and we wish to 
reiterate it. 

There is another consideration in this 
connections. The layman has a ‘name for a 
general condition that is debilitating, mildly 
febrile, and produces a general malaise and 
feeling of “ill being.” He calls it “flu.” It 
probably has no clinical relationship to med- 
ical influenza. For years we have been im- 
pressed by the large number of cases ad- 
mitted to our hospital with a history of 
onset of the mental symptoms during an 
attack of “flu,” or a history that the patient 
had an attack of “flu,” and never seemed to 
recover. Why or how this disorder becomes 
the activating etiology of many cases of 
functional psychiatric conditions, we have 
never been able to determine. We wonder, 
however, at the use of an active neurotoxic 
agent in the treatment of this condition, 
which is of itself mild so far as endangering 
life is concerned, but seems to have a dele- 
terious effect on mental functions, We would 
like to suggest that penicillin, which has not 
proven helpful in this condition, be left out 
of the treatment program of “flu.”’ 
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DISEASES OF THE NERVOUS SYSTEM 


Neurological Clinical Pathological Conference 


of the 
Cincinnati General Hospital 
CHARLES D. ARING, M.D., Editor 
CASE No. 280318 


Presentation 

A 49-year-old white man entered the hospital No- 
vember 8, 1951, complaining of nervousness. He 
died November 21. Since 1921 he had had episodes 
of nervousness, the nature of which is not recorded. 
In 1939 this increased to the point where he could 
not work and finally entered a State Hospital. He 
improved and after several months was discharged. 
He was inducted into military service in 1942 and 
discharged a year later because of age. Shortly 
thereafter he developed sudden attacks of falling 
without loss of consciousness. He had episodes of 
depression and anxiety. In 1947 he had a gen- 
eralized convulsion and entered a hospital where 
fracture dislocations of the sixth and seventh cer- 
vical vertebrae and left shoulder were found. Neu- 
rologic examination was normal. For the next two 
years he had periods of depression, insomnia and 
agitation and re-entered the same hospital where 
he was given electroshock therapy. After the first 
treatment a compression fracture of the fifth cer- 
vical vertebra was found, but he showed great im- 
provement after 8 treatments and was discharged. 
A few months later a convulsion occurred without 
incontinence or tongue biting, and he returned to 
the hospital where hyperreflexia was the sole find- 
ing. With the diagnosis of hysteria and agitated 
depression he was referred to another institution 
for rehabilitation. There he had another seizure but 
was discharged later with a diagnosis of psycho- 
neurosis. Ten days after leaving the hospital he 
had two severe seizures, was re-admitted, and a 
fracture of the right humeral head was found. This 
was treated and he was given dilantin and domi- 
ciliary care thereafter. 

During the following months he developed head- 
ache, dizziness and weakness, and had further at- 
tacks of falling without loss of consciousness. It 
also was noted that he was becoming progressively 
slower in his actions and speech so that it was 
difficult to elicit historical data. His facial expres- 
sion was relatively fixed and he would sit, unblink- 
ing for considerable periods. He developed a distal 
tremor which was rhythmic and most pronounced 
in his left hand. About August 1951 he became 
unable to feed himself, at times because his arm 
would stop midway between the plate and mouth, 
at other times because he could not find his mouth 
with the spoon. In September enuresis appeared 
and he showed loss of insight, childish behavior and 
negativism. Finally, abnormalities were found in 
the neurological examination, cerebrospinal fluid, 
and electroencephalogram, and he was transferred 
to this hospital on November 8, 1951. 

Temperature was 99 at admission. The chest 
was clear except for coarse rales at both bases; 
respirations were 24. The heart was normal; pulse 
was 84; blood pressure 116/80. The face was mask- 
like, with some sagging of the left corner of the 
mouth. Detailed examination showed no changes 
in the first six cranial nerves. There was left facial 
paralysis without Bell’s phenomenon and without 
Impairment of the frontal muscles. Hearing was 


normal; caloric stimulation produced strong re- 
sponses, more pronounced on the right. Swallow- 
Ing was normal. Gag reflex was absent. Eleventh 


and twelfth nerves were normal. There was motor 
retardation and slowness of speech. A slow tremor 


of mild amplitude was present with movement which 
almost disappeared with rest. Associated move- 
ments were reduced. Equilibrium on standing was 
defective and he tended to fall backward. The gait 
was slow with small steps. The strength of both 
arms was good but some cogwheel rigidity was 
present on the left. Coordination was fair and 
there was no disdiadochokinesis. There was good 
strength and coordination of the legs with bilateral 
hypertonus. No trophic muscular changes were ob- 
served. Sensory examination was normal except 
for defective stereognosis in the left hand. Reflexes 
were normal and no pathologic reflexes were elic- 
ited. 

Red cells of the blood numbered 6.56 million per 
cmm. and the hemoglobin was 17 gm. per 100 cc. 
The white cell count was 11,800 with 71 per cent 
neutrophils. The urine was normal. Blood urea 
nitrogen was 17 mg. per cent; CO, 20; chlorides 
104 meq. per liter. Lumbar puncture yielded clear 
fluid at an initial pressure of 310 mm. of water con- 
taining 1 white cell per cmm.; protein 113 mg. per 
cent; sugar 74 mg. per cent; chlorides 125 meq. 
per liter. Wassermann and gold curve were nega- 
tive. Skull films showed calcification of the glomus 
of each choroid plexus with no displacement. The 
posterior clinoids appeared demineralized and sharp- 
ened. <A chest film was normal. 

In the electrocardiogram there was a right an- 
terior triangle slow focal pattern in a background 
of diffuse slow disorganization, consistent with a 
focal lesion. 

There were several convulsions while he was in 
the x-ray department during the first day. He was 
treated with low salt diet, dilantin, oxygen, and 
penicillin. Between the third and sixth days he 
was afebrile but the pulse rate rose gradually to 
120; respirations were 20 to 28. Confusion, enure- 
sis, and difficulty in swallowing were recorded in the 
nurses’ notes. On the morning of November 14 he 
was extremely lethargic and could be aroused only 
by deep painful stimuli and by shouting. Ventricu- 
lograms were then performed with the removal of 
15 ce. of fluid from the right and 20 cc. from the 
left ventricle. This was followed by some improve- 
ment. Films showed moderate dilatation of the left 
lateral ventricle and incomplete filling of the right. 
The entire ventricular system was displaced to the 
left. The frontal horn of the right lateral ventricle 
showed an abrupt “cut-off”? by a space-consuming 
lesion. The left temporal horn was well visualized 
but the right was not filled. The third ventricle 
was displaced to the left. 

Right fronto-temporal osteoplastic craniotomy 
was then performed, a tumor involving the right 
frontal and temporal lobes was found and a large 
portion of it was removed. Four hours after opera- 
tion the patient was conscious and moved all ex- 
tremities. The temperature reached 104° in a few 
hours and he again became stuporous and was in 
shock. Blood pressure ranged from 80-90/60-70 
thereafter. On November 18 an extradural clot at 
the operative site was removed and improvement 
followed, but blood urea nitrogen of 202 mg. per 
cent was found. Chlorides were 95 and CO, con- 


tent 24 meq. per liter; blood pH 7.5. He again he- 
came unresponsive and muscular twitchings and a 
positive Chvostek sign were found. Blood calcium 
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was 4.26 meq. per liter. There were fine moist rales 
at the bases of both lungs. A medical consultant 
advised regulation of fluid intake, limitation of po- 
tassium and administration of calcium gluconate 
pro re nata. Serum sodium was 160 and potassium 
5.3 meq. per liter on November 20. He died on No- 
vember 21, 1951. 
Differential Diagnosis 

Dr. Harvey C. Knowles:* I consider this 
case a two-fold problem. We are dealing 
with a 49-year-old man who from the ages 
of 19 to 37 was afflicted with “nervous 
spells.”” Apparently these weren’t too severe 
because he was inducted into the Army at 
the age of 40. He was discharged shortly 
thereafter, not because of his nervous spells 
but because of age. At the age of 40 there 
occurred the first indication that something 
was wrong in his central nervous system. 
He developed seizures which are described 
as falling-down spells, without movement, 
and without loss of consciousness. I will 
call these akinetic seizures, using this term 
descriptively only. 

We might try to localize the lesion that 
was producing these seizures. The best I 
can do is to say that perhaps it was in his 
motor area, or possibly the vascular supply 
was interfered with resulting in some soft- 
ening, or perhaps his basal ganglia may 
have been involved, It is stated that at the 
same time he had depression and anxiety. 
I cannot say whether these symptoms were 
the result of an underlying personality dis- 
order, or whether they were some early in- 
dication of localization. 


At 45 he had his first generalized convul- 
sion. This must have been a violent one be- 
cause he fractured two cervical vertebrae 
and also his shoulder (bone not specified). 
During the next two years he had depres- 
sion, insomnia, agitation, and for these he 
was admitted to another hospital and given 
electric shock therapy, apparently with good 
results. I believe electric shock has been 
reported to produce results in the depression 
associated with organic psychosis. The 5th 
cervical vertebra was fractured in the first 
electric shock treatment, and later, with 
more of his spontaneous generalized seizures 
he fractured the head of a humerus. 

At the age of 47 we get the first evidence 
of an expanding lesion within the skull. He 
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had headache, dizziness, weakness, and More 
of these akinetic seizures. Something was 
expanding within the skull, but where wag 
it? I think the first indication of localiza. 
tion was the symptoms of Parkinsonism; hig 
tremor was more marked on the left. He 
had the typical facies, unblinking eyes ang 
slow speech. I think with these symptoms 
more marked on the left, he was having in. 
vasion of his right basal ganglia, Finally 
he had enuresis, weight loss, and showed 
negativism. I believe from these symptoms 
that there was invasion of the frontal lobe. 

On examination when admitted here, he 
had no fever, but had rales in his chest, the 
significance of which is not clear. A chest 
plate taken shortly after admission, showed 
nothing to explain the rales. On neurologi- 
cal examination we are told that his rostra] 
cranial nerves, first through sixth, were nor- 
mal. I, therefore, assume that he had no 
papilledema, However, on testing the 7th 
nerve, there was evidence of a left central 
paralysis suggesting that there was inva- 
sion of the motor area inferiorly on the 
right. The 8th cranial nerve was normal. 
The significance, if any, of the absence of 
gag reflex, is not clear as this may be ab- 
sent in normal people. The 11th and 12th 
cranial nerves were normal. 


Examination of the motor system revealed 
evidence of involvement of the basal ganglia. 
He had tremor, abnormal gait, cogwheel ri- 
gidity of left arm, and hypertonus of both 
legs, The symptoms were more marked on 
the left, suggesting that the right basal 
ganglia were involved. I believe the lesion 
to be one-sided and am assuming that there 
must be fibers from the basal ganglia of one 
side distributed to both sides of lower mo- 
tor systems. On tests of coordination he 
had a Romberg sign. However, he showed 
no adiadokokinesis, and other tests of co- 
“wwdination were pronounced fair. From 
that we can assume that any ataxia was due 
to frontal lobe disorder as differentiated 
from cerebellar ataxia. 

In sensory examination the only abnor- 
mality was some defect in the finer discrimi- 


nations in his left hand. This suggests in- 
volvement of the right parietal area. Re 
Conse- 
quently from the history and physical exam- 


flexes were stated to be normal. 
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imation we can postulate a lesion involving 
the right basal ganglia and the right frontal 
lobe, the right motor area, and possibly some 
of the right parietal region. 

Turning to the laboratory data, we find 
that a spinal tap revealed a pressure of 
310 mm. and a protein of 113 mg. per cent, 
all in keeping with an expanding !esion in 
his brain, The BUN of 17 is a little high. 
I can’t explain that except on possible de- 
hydration. He was psychotic when he came 
in and may not have had any water. Also, 
the CO. of 20 is low for which I have no 
present explanation. He had evidence of 
mild polycythemia which also is confusing. 
I would say that this was due to dehydra- 
tion. 

Dr. Trufant, would you please comment 
on electroencephalographic findings? 

Dr. Samuel A. Trufant: This man had 
three electroencephalograms. The first, done 
elsewhere, showed a rather diffuse pattern 
considered to be consistent with a convul- 
sive disorder. There was some left-right 
differences but nothing definitive. A second, 
done not long before his admission here, 
showed evidence of a right anterior focal 
pattern, but there was still good posterior 
organization, The third showed a definite 
right frontal slow pattern with considerable 
diffuse slowing of the record in addition, 
indicating progression and possible mani- 
festation of increased intracranial pressure. 
In addition to the tests mentioned in the 
protocol, some psychological testing was 
done, and it was felt that despite his obvi- 
ous psychoneurosis there was evidence of 
organic brain disease. 

Dr. Knowles: Doctor Felson would you de- 
scribe the films as well as the ventriculo- 
grams that were done at surgery. 

Dr, Benjamin Felson: The plain films of 
the skull reveal two round calcifications of 
fairly large size representing calcification in 
the glomus of the choroid plexuses. They are 
not displaced. The sella was of normal size, 
the posterior clinoid shows erosion. 

The air studies revealed a moderately di- 
lated left lateral ventricle. The third ven- 
tricle was elongated and shifted far to the 
left of the midline. The anterior portion 
of the right lateral ventricle was markedly 
shifted to the left of the falx. There was 
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not as much displacement of the posterior 
portion of the right lateral ventricle toward 
the left, The frontal portion of the right 
lateral ventricle was cut off by a mass. The 
right temporal horn was shortened; it did 
not extend down to the sella as did that on 
the left. We have no studies of the frac- 
tures; they were done at another hospital. 

Dr, Knowles: On admission the patient 
was treated with dilantin, oxygen, penicillin, 
and a low salt diet. I’m not sure why the 
penicillin and the low salt diet were given 
unless the rales in the chest were considered 
to mean either a pneumonic process or pos- 
sible cardiac failure. At any rate during 
the next five days the patient had a down- 
hill course and deteriorated to stupor. At 
one time the pulse rate rose to 120. On the 
Oth day air studies were done from above, 
followed by a craniotomy which showed a 
tumor involving the right frontal and tem- 
poral lobes. Several hours after operation 
he developed a temperature of 104, went into 
shock, and remained in shock until his 
death seven days later. On the 4th post- 
operative day we are told that he had a BUN 
of 202, another phase of this man’s diffi- 
culties. 

What are we dealing with in this pa- 
tient’s brain? Running down the list of pos- 
sibilities here and considering infection 
first, we must think of a gumma or tubercu- 
loma, I would consider the gumma ruled 
out by its extreme rarity; his serology was 
negative. Furthermore, they usually grow 
in from the meninges. A tuberculoma might 
present this picture. The history is fre- 
quently as long as this, and there may be 
no evidence of tuberculosis elsewhere. I 
can only rule it out by reason of its extreme 
rarity. 

The multiple fractures that the patient 
suffered, plus the polycythemia on admis- 
sion, makes one wonder about pituitary ade- 
noma. A basophil adenoma might be as- 
sociated with these signs, but it should not 
approach the size of this tumor. Chromo- 
phobe adenomas reach this size, but we 
might certainly expect eye signs which he 
didn’t have, and the sella should be enlarged. 
Besides, I would expect other signs of pitui- 
tary insufficiency. 

There remains the glioma group. Glio- 
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blastoma multiforme is quite common at 
this hospital. However, those that I have 
observed had rapid courses and this man’s 
course was 7 or 8 years, I believe his symp- 
toms were too long in developing to war- 
rant that diagnosis. It could be a spongio- 
blastoma polare, but their location is usu- 
ally in the brain stem. Ependyoma I cannot 
rule out. However, it is usually found in the 
fourth ventricle and may contain calcium 
which this tumor did not. That leaves but 
two possibilities, either of which would pro- 
duce this picture in respect to location and 
time sequence. These are oligodendroma 
and astrocytoma. Of the two, the astrocy- 
toma in Cushing’s series and in those of oth- 
ers is ten times as common as the oligoden- 
droglioma. It is less likely to be calcified 
than the oligodendroglioma. Consequently, 
I believe this patient had an astrocytoma. 


Now, what about the elevated BUN and 
his uremia? I believe the twitches and the 
positive Chvostek at the end of his course 
were due to the uremic syndrome and not 
to calcium deficiency as the calcium level 
was normal. What was the cause of the 
uremia? 

First, I’ll assume that the kidneys may 
have been normal. We have seen patients 
who have had oliguria for 4 or 5 days with 
BUN recorded as high as this, and there 
was nothing to show in the tubules or glom- 
eruli or anywhere, So that is one distinct 
possibility. Second, does this man have 
some underlying chronic renal disorder 
which is brought to light by his shock? If 
he did, the common underlying disorder 
which I have observed has been chronic 
pyelonephritis with occasional cases of 
glomerulonephritis, arteriolarnephrosclero- 
sis, or polycystic disease. The multiple frac- 
tures he had make one wonder if he had 
some phase of the Albright type of calcium- 
losing nephritis with primary tubular dis- 
ease. However, his calcium level was nor- 
mal. We have no evidence in the history of 
any previous renal disorder. His urine when 
he came in was normal, and I dislike giving 
him two different diseases especially two 
chronic diseases. 

Let us turn to the acute renal disorder 
group. Going down that list, in my expe- 
rience in patients who have suddenly devel- 
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oped uremia after a trauma, acute glomery. 
lonephritis is unusual. Besides it doesn't 
seem compatible with this man’s course. A 
condition that I won’t discard so easily jg 
the acute glomerulitis of hypersensitivity 
angitis. We've had six cases of it here since 
the last war. Usually they’ve been an yp. 
diagnosed type of uremia with and without 
anemia, However, they usually had some 
antigen such as sulfonamides or a strepto. 
coccus toxin. A skin rash is frequently ob- 
served. I do not consider it likely here. 

Third, is the possibility of bilateral eo». 
tical necrosis. I am aware of only one cage 
here since the war. That is supposedly as. 
sociated with pregnancy and shock, but 
there are reports in the literature of its ap. 
pearance in other conditions not always ag. 
sociated with shock. In fact, there’s a re. 
cent report of a case occurring after myo- 
cardial infarction. 

Fourth, let us consider the salt problem 
in this patient. He was put on a low salt 
diet when he came in. There is evidence 
now that head injuries, meningitis, etc., may 
produce severe salt-losing states via the kid- 
neys. Also, there is some evidence that psy- 
chotics tend to lose salt, He may have had 
a salt-depletion state which if severe in it- 
self could have damaged the kidneys. I can- 
not rule this out as a factor. 


Finally, we have the history of prolonged 
shock. Assuming that his blood pressure 
was normal until operation, the explanation 
for this condition may be an injury in the 
hypothalamic region on the removal of the 
tumor. The centers there involved could 
produce both the high fever and the shock. 
Possibly the pituitary stalk may have been 
involved in the removal and endocrine fac- 
tors brought into play to produce the syn- 
drome. At any rate, he was in shock fora 
week, and it was possibly sufficient to pro- 
duce evidence of a necrotizing nephrosis of 
the anoxic type. The salt loss may well 
have been a contributing factor. 

Now, one thing bothers me considerably. 
On the fourth day after operation—we'll as- 
sume normality until he was operated on— 
he had a BUN of 202. That is higher than 
complete anuria ever goes within 4 days un 
less there is tremendous tissue destruction. 
However, if this figure is correct, we might 
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ostulate that with the involvement of the 


hypothalamic region, some severe alarm or 
stress reaction occurred to cause a great deal 
of protein catabolism in the body, and a 
good deal of nitrogen was produced which 
could not be excreted, 

My final diagnosis in this patient is astro- 
cytoma and necrotizing nephrosis of the 
anoxic type. I consider the cause of death 
to be the prolonged shock rather than due 
the uremia which was developing. 

Dr. Alfred Kierle: Dr. Knowles, the ab- 
stract may have led you astray. When this 
man came to the operating room and before 
anything was done, we were unable to obtain 
any blood pressure reading whatsoever. Dur- 
ing the ventriculogram we were unable to get 
a blood pressure, his pulse was weak and 
thready and the rate 160 per minute. Be- 
fore anything was attempted he was vei'y 
lethargic and could hardly be aroused. Pre- 
viously on the Medical Service the blood 
pressure had been 116/80. 

Dr. Knowles: Well, it was the day of op- 
eration that he was in shock. That doesn’t 
change my diagnosis. 

Dr. Noble Fowler: We had some trouble 
in the student conference this morning, add- 
ing up the blood electrolytes. There was a 
total sodium of 160, potassium 5.3, and chlo- 
rides of only 95, and CO, 24. We are ata 
loss to find some anion to fill up the rest of 
that space. We wonder if Doctor Knowles 
could explain this? Also, we were a little 
surprised at the blood pH of 7.5 in uremia; 
we would expect a more acid pH. 

Dr, Knowles: I purposely left serum so- 
dium out of the discussion. This list was 
apparently made just at the end and we 
must assume that this determination was 
correct. I’ve seen only three similar levels 
here. Two were in pneumonia, and we found 
no reason for it, The third was in a brain 
tumor where diabetes insipidus developed 
and there was a period of time without wa- 
ter intake. This patient kept putting out a 
great amount of urine. That is a possibility 
in this patient. He may have had no input 
and a large urinary output. If it had been 
measured, I believe it could be ruled out. 
One other possibility is that damaged tub- 
ules may occasionally function in a peculiar 
Manner, particularly during a_ recovery 
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phase, and they may conceivably excrete 
more water than salt. In uremia there's 
enough phosphorus, sulphur, citrates, oxal- 
ates, and what not to make up the deficien- 
cies in the anion column. 

Dr. Fowler: We were wondering why the 
pH wouldn’t have been on the opposite side. 

Dr. Knowles: I think that may have been 
due to a equilibration with room air. It may 
have been exposed long enough to have some 
carbon dioxide diffuse off to raise the pH to 
about 7.5. I would take the normal in a 
clinical laboratory as somewhere between 
7.40 and 7.50 anyway. 

Dr. Trufant: There’s an interesting point 
that Dr. Knowles touched upon. In recent 
years the matter of where epileptic dis- 
charge arises has been studied critically. 
Penfield' and his group believe that epilepsy 
of the petit mal variety probably arises deep 
in the substance of the brain, very likely 
in the upper brain stem. He has labeled 
an area the centrencephalon that is ana- 
tomically ill-defined including some of the 
basal nuclei and upper brain stem. Petit 
mal epilepsy has been defined as including 
not only the brief absences of contact which 
we think of, but also to include akinetic 
seizures and myoclonic phenomena. Whether 
one accepts this classification or not, I think 
it is interesting that in following up this 
line of thought Jasper® in Montreal work- 
ing in electrophysiology has been able to 
demonstrate that the typical 3 per second 
spike dome pattern of petit mal epilepsy 
probably arises in the thalamus. Now the 
descriptions of the seizures of our man, 
which Dr. Knowles has chosen to call aki- 
netic in their early stages, are not as classi- 
cal as we would like to have them, but I 
think they stimulate thought in light of the 
subsequent development of tremor of the 
basal ganglial type. It is suggested that 
perhaps the initial lesion was in some of 
the deeper structures, progressing and giv- 
ing rise to the later major seizures. 


Discussion of Pathology 
Dr. J. Paul Wozencraft: This patient had 
a brain tumor. I think the histological clas- 
sification of this brain tumor is of consid- 
erable importance. Various classifications 
have been put forward and are quite useful; 
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in the textbooks we usually see ‘neat and 
pretty pictures. The difficulty in dealing 
with brain tumors as they come from pa- 
tients is that they don’t look quite like those 
in the books. This doesn’t necessarily mean 
that the classifications are not reliable. 
Some pathologists would classify this tumor 
as an astrocytoma, and there are areas in it 
that suggest the possibility of glioblastoma 
multiforme. There is indeed much ‘necrosis. 

The autopsy was done 3 hours after death. 
The brain weighed 1390 grams, The cere- 
bral hemispheres were approximately sym- 
metrical, presenting a normal convolutional 
pattern; the leptomeninges were normal. 
The sulci were narrowed and the convolu- 
tions flat, particularly in the right hemi- 
sphere anteriorly. The median cleft showed 
considerable herniation from right to left 
amounting to 1 cm. in the anterior portion 
of the supracallosal region. The operative 
defect was noted in the right Sylvian region, 
the adjacent subarachnoid spaces being filled 
with a thin film of blood clot extending over 
the temporal and inferior frontal regions. 

Inferiorily, the right orbital surface ex- 
tending from about the midportion back- 
ward was roughened and presented a defect 
which extended backward into the anterior 
portion of the temporal lobe. The defect 
was covered superficially by adherent blood 
clot and possibly tumor tissue. The defect 
extended mesially into the uncus on the 
right side, and there was marked ridging of 
the hippocampal uncus due to the impres- 
sion of the tentorium on this side. No ridg- 
ing was seen on the opposite side. The 
right internal carotid artery and its primary 
branches were obscured by blood clot and 
tumor tissue. The floor of the third ventricle 
was displaced downward; there was no Ker- 
nohan’s notch or cerebellar pressure cone. 
The vessels at the base were small in size, 
free from gross sclerotic changes and were 
of ‘normal distribution, aside from the area 
involved by tumor and the surgical proce- 
dure, 

The cerebrum was separated from the 
brain stem and cerebellum and _ sectioned 
coronally at 1 cm. intervals. These sections 
revealed marked shifting of the anterior 
midline structures by a purplish-brown tu- 
mor mass in the inferior half of the right 
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frontal lobe and presenting on the surfaces 
as already described. This mass measureq 
3'% cm. in width at the level of the tip of 
the frontal horns of the lateral ventricles. 
more posteriorly a large quantity of tumor 
tissue was found extending into and com. 
pressing the entire inferior half of the frop. 
tal lobe and right lateral ventricle, displae. 
ing midline structures from right to left foy 
a distance of 14 cm. Still more posteriorly, 
the tissue in the region of the right basa] 
ganglia and temporal horn was softened ang 
discolored. At the level of the mamumillary 
bodies the lateral ventricles were about 
equal in size and shape and there was only 
slight shifting toward the left. Still more 
posteriorly, the lateral ventricles appeared 
equal in size, and the cerebral tissue was 
normal except for the presence of puncture 
wounds in the occipital regions from ventric. 
ular tapping. Serial sections made through 
the brain stem failed to reveal any signifi- 
cant abnormalities on gross inspection. 
Microscopic sections of that part of the 
neoplasm removed at operation revealed a 
tumor of sparse stroma with a moderate 
amount of vascularity and cells of varying 
size and shape. Many multinucleated cells 
were found, and there was some hyalination 
and thrombosis of blood vessels. There was 
considerable ‘necrosis in the tumor and ni- 
toses were not uncommon, In the autopsy 
specimen the many slides did not give the 
impression of the high degree of malignancy 
as had slides of the surgical specimen. The 
tissue was quite cellular, the cells were more 
uniform, and the vascular proliferation less. 
There were many gemistocytic astrocytes, 
in fact they made up the bulk of the tumor. 
After considerable study by various pa- 
thologists, it was decided that an astrocy- 
toma had undergone malignant change, and 
the characteristics of glioblastoma multi- 
forme were found in areas of the neoplasm. 
The lungs weighed 250 grams each. There 
was widespread aspiration pneumonia. There 
was considerable lobular pneumonia, partic- 
ularly around the bronchi, and in nearly 
all of the bronchi were found vegetable f- 
bers, evidence of aspiration pneumonia. 
There was a mild degree of lower nephron 
nephrosis in the healing stage. We have 
seen this lesion to an even greater extent in 
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the absence of uremia; we do not feel that 
this lesion can explain the uremia in this 


case. 
Clinical Diagnosis 

Glioma of right frontal and temporal 
lobes. 

Lower nephron nephrosis. 

Dr, Knowles’ Diagnosis 

Astrocytoma, right fronto-temporal invad- 
ing the hypothalamus. 

Necrotizing nephrosis. 


Anatomical Diagnosis 
Astrocytoma and glioblastoma multiforme, 
right frontal and anterior temporal lobes 
and hypothalamus. 
Craniotomy and partial removal of neo- 


plasm. 
Aspiration pneumonia. 
Lower nephron nephrosis, mild. 


Dr. Kurt Tschiassny: Aspiration pneumonia with 
absence of pharyngeal reflexes is found sometimes 
in Parkinsons disease. 

Dr. Wozencraft: Aspiration pneumonia is not an 
uncommon finding at all in this hospital. Could we 
know the last time that he was given vegetable 
matter before his death? 

Dr. Kierle: The second post-operative day. 

Dr. Wozencraft: So that aspiration could have 
occurred after operation rather than before. 

Student: I wonder if the pituitary stalk was dam- 
aged? 

Dr. Wozencraft: The pituitary gland (stalk) was 
normal. 


DISEASES OF THE NERVOUS SYSTEM 


Dr. Joseph P. Evans: There is no reason to be- 
lieve that surgery precipitated pituitary deficiency. 
I am not clear as to why his condition should have 
deteriorated so rapidly. You don’t think it could 
have been explained on the basis of lower nephron 
nephrosis, do you? 

Dr. Knowles: We might attribute this to involve- 
ment of the hypothalamic centers. I thought per- 
haps the tumor might have caused some vascular 
disturbance of hypothalamic centers. 

Dr. Kierle: How often do you find such an ele- 
vated BUN with apparently natural output and 
concentration of urine. 

Dr. Knowles: Quite frequently. The last similar 
case from the Neurosurgical Service had a head in- 
jury with an acute subdural hematoma. In two 
weeks his BUN went from 20 on admission to about 
300 before he died. He maintained a normal uri- 
nary output the entire time. His tubules accord- 
ing to Dr. Wozencraft were normal. There wasn’t 
a thing to be found; I attributed it to severe tubu- 
lar dysfunction. The urine was a very low urea 
concentration compared to the blood; when the total 
urea put out in 24 hours is calculated, the accumu- 
lation in the body fluids can easily be accounted 
for. 

Dr. Wozencraft: I think it is important to keep in 
mind that our statements about normal tubules are 
according to the methods that we utilize. There 
are available other methods which indicate func- 
tional disorder, which may not be apparent in the 
routine methods that we have used. 
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FELLOWSHIP ANNOUNCEMENT 

Fellowships offering specialized training in child 
psychiatry are available in a number of member 
clinics of the American Association of Psychiatric 
Clinics for Children which have been approved as 
training centers by the Association. The training 
begins at a third-year, post-graduate level with min- 
imum prerequisites of graduation from medical 
school, a general or rotating internship, and a two- 
year residency in psychiatry—all approved. The 
majority of these clinics have also been approved 
individually by the American Board of Psychiatry 
and Neurology for a third year of training and for 
an additional year of experience. 

Fellowship stipends are usually in line with U.S. 
Public Health Service standards, that is, approxi- 
mately $3,600 as these stipends come mainly from 
the Public Health Service. Stipends sometimes are 
paid by state departments of mental health, the in- 





dividual clinics, and occasionally communities pay- 
ing for the training of psychiatrists engaging to 
work in these communities at the end of their train- 
ing. Special arrangements may be made occa- 
sionally to supplement the stipends by taking on 
other responsibilities locally (e.g. part-time work 
with the V.A., consultation to social agencies, etc.). 
A limited number of training centers can offer 
higher stipends. 

The office of the American Association of Psy- 
chiatric Clinics for Children acts as a clearing house 
for applicants. Application may be made through 
this office or directly to the individual clinics. In 
all cases, acceptance of applicants for training is 
by the individual training centers. 

For further information and application write to 
American Association of Psychiatric Clinics for 
Children, 1790 Broadway, Room 916, New York 19, 
New York. 
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